University of Dayton

eCommons
Summer Conference on Topology and Its
Applications

Department of Mathematics

6-2017

Sequential Decreasing Strong Size Properties
Miguel A. Lara
Universidad Autonoma del Estado de Mexico, nanoji@live.com.mx

Fernando Orozco
Universidad Autonoma del Estado de Mexico

Felix Capulín
Universidad Autonoma del Estado de Mexico, fcapulin@gmail.com

Follow this and additional works at: http://ecommons.udayton.edu/topology_conf
Part of the Geometry and Topology Commons, and the Special Functions Commons
eCommons Citation
Lara, Miguel A.; Orozco, Fernando; and Capulín, Felix, "Sequential Decreasing Strong Size Properties" (2017). Summer Conference on
Topology and Its Applications. 40.
http://ecommons.udayton.edu/topology_conf/40

This Topology + Dynamics and Continuum Theory is brought to you for free and open access by the Department of Mathematics at eCommons. It has
been accepted for inclusion in Summer Conference on Topology and Its Applications by an authorized administrator of eCommons. For more
information, please contact frice1@udayton.edu, mschlangen1@udayton.edu.

Sequential decreasing strong size properties
Miguel Angel Lara Mejı́a
Facultad de Ciencias, UAEMéx

June 2017

Hyperspaces

 2X = {A ⊂ X : A is compact and nonempty}
 Cn (X ) = {A ∈ 2X : A has at most n components}
 C (X ) = {A ∈ 2X : A is connected}.

Definition
A Whitney map for Cn (X ) is a map ω : Cn (X ) → R such that:
 ω({x}) = 0 for all x ∈ X and,
 ω(A) < ω(B) whenever A ⊂ B.

A Whitney level is a set of the form ω −1 (t) for some t ∈ [0, ω(X )]

Whitney levels for Cm (X ) are not necessarily connected!

Definition (Hosokawa(2011))
A strong size map for Cn (X ) is a map µ : Cn (X ) → R such that:
 µ(A) = 0 whenever A ∈ Fn (X ) and,
 µ(A) < µ(B) whenever A ⊂ B and B ∈
/ Fn (X ).

Theorem (Hosokawa(2011))
Strong size maps always exist for continua

A strong size level is a set of the form µ−1 (t) for some
t ∈ [0, µ(X )]

Theorem (Hosokawa(2011))
Strong size levels for Cn (X ) are continua

Definition
A topological property P is a sequential decreasing strong size
property(sequential decreasing Whitney property) provided that if
µ is a strong size map(Whitney map) for Cn (X ), {tn }n∈N is a
sequence in the interval (t, 1) such that tn → t and each fiber
µ−1 (tn ) has the property P, then µ−1 (t) has the property P.

Theorem
Being Kelley continuum, unicoherence, indecomposability, local
connectedness and continuum chainability are sequential
decreasing strong size properties.

Definition
A topological property P is a increasing strong size property
provided that if µ is a strong size map for Cn (X ) and t0 ∈ [0, 1) is
such that µ−1 (t0 ) has property P, then µ−1 (t) has property P for
each t ∈ (t0 , 1).

Theorem
Being an uniformly continuum-chainable, continuum chainability,
arcwise connectedness and locally connectedness are increasing
strong size properties.

A strong size block is a subset of the form µ−1 ([s, r ]) for a strong
size map µ and 0 ≤ s ≤ r ≤ 1.

Theorem (Hosokawa(2011))
Strong size blocks for Cn (X ) are continua.

Theorem
If t ∈ [0, 1], then µ−1 ([t, 1]) is unicoherent. In particular Cn (X ) is
unicoherent.

Theorem
If µ−1 (t0 ) is an arcwise connected continuum and t0 ≤ t, then the
block µ−1 ([t0 , t]) is an arcwise connected continuum.

Theorem
If µ−1 (t0 ) is a local connected continuum and t0 ≤ t, then the
block µ−1 ([t0 , t]) is a local connected continuum.

Theorem
The property of being a irreducible continuum is not a stronger
size property for n ≥ 3.

